Cell walls play an important role in the structure and morphology of plants as well as stress response, including various biotic and abiotic stresses. Although the comprehensive analysis of genes involved in cellulose synthase have been performed in model plants, such as Arabidopsis thaliana and rice, information regarding cellulose synthase-like (Csl) genes in maize is extremely limited. In this study, a total of 56 members of Csl gene family were identified in maize genome, which were classified into six subfamilies. Analysis of gene structure and conserved motif indicated functional similarities among the ZmCsl proteins within the same subfamily. Additionally, the 56 ZmCsl genes were dispersed on 10 chromosomes. The expression patterns of ZmCsl genes in different tissues using the transcriptome data revealed that most of ZmCsl genes had a relatively high expression in root and tassel tissues. Moreover, the expression profiles of ZmCsl genes under drought and re-watering indicated that the expression of ZmCsl genes were mainly responsive to early stage of drought stress. The protein-protein interaction network of ZmCsl genes proposed some potential interacted proteins. The data presented a comprehensive survey of Csl gene family in maize. The detailed description of maize Csl genes will be beneficial to understand their structural, functional, and evolutionary features. Importantly, we have described the differential expression profiles of these members across different tissues and under drought. This information will provide an important foundation for studying the roles of these ZmCsl genes in response to biotic and abiotic stresses.
113 The location of genes on chromosomes
114 To determine the chromosomal locations of all Csl genes in maize, the information of locus coordinates were 115 obtained from NCBI. The location and relative distance of Csl gene were displayed by MapChart (v3.2) 116 software (Wen et al. 2016 ).
Expression analysis of ZmCsl during drought stress and different tissues
118 The genome-wide transcriptome data of maize in treatment with drought were obtained from NCBI SRA 119 databases from accession SRR6665368 to SRR6665379. For drought treatment，when seedlings grow to 3-120 fully expanded leaf period, 20% polyethylene glycol (PEG) 6000 was added to the nutrient solution. In the 60h, 121 96h and recovery 3d after the stress treatment (denoted as T60, T96 and TR3d respectively), leaves were 122 harvested and then immediately frozen in liquid nitrogen. Control seedlings were grown under the same 123 conditions but without PEG treatment (denoted as CK60, CK96h and CKR3d respectively).
124 The transcriptome data of maize during different tissues have been submitted to NCBI SRA databases under 125 accession SRP067440. The gene expression levels were estimated by the TopHat/Cufflinks pipeline described 126 in the previous reports with FPKM ( 158 that these genes might be conserved for some specific functions in the two species. Furthermore, many Csl 159 genes were grouped together, suggesting that these homologous genes may have derived from multiple 160 duplications after the speciation of maize during the evolution.
Analysis of gene structure and conserved motif
162 Analysis of exon-intron structure in the members of gene family is beneficial to obtain further insight into their 163 evolutionary trajectory. We used the GSDS software to compare the full-length cDNA with its corresponding 164 genome sequence to detect the exon-intron structure of ZmCsl genes. The results indicated that the exon-intron 165 structure of ZmCsl genes was conserved to a certain degree within subfamilies, which supported the 166 evolutionary relationships among members of each clade. However, as shown in Figure 2 , the number of 167 introns in ZmCsl genes was highly variable among different clades, ranging from 1 to 13 introns. For example,
168 ZmCslF genes only contained 1 or 2 introns, while the majority of ZmCsl genes in other subfamilies contained 169 more introns. The large variation in structures of ZmCsl genes suggests that the maize genome has changed 170 significantly during its long evolutionary history.
171 To obtain insights into the diversity of motif compositions in ZmCsl proteins, putative motifs were predicted 172 using the MEME program. A total of 10 conserved motifs were identified. The relative location of these motifs 173 within the protein is represented in Figure 3 . The identified consensus sequence for the motifs is shown in 174 184 ZmCsl genes, whereas 3 ZmCsl genes were found on chromosome 8. In addition, there were 6 ZmCsl genes on 185 chromosome 5 and 9. 
